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. 'P;dvide.a flexible syétemg"HESS was written in Fort

. . . - . .\! +u ".
SuPerv;sor). *The LESS sudtemr written

-aummarized

|l . -
PAN

| The technolodies of EXPER SIN., - : -~ ‘
' *John G. Hedbard - I
* . ] .
‘Seracuse Universitw ' . o
EXPER SIM as-a:Ped35093‘has been translated, into two ]
basic software sustems. Thg‘laﬁger‘sssteﬁ commonly called A
g v ) : - ' d
" MESS for Michidan. Exeerimental Simulstion Surervisor' was 7
oridinally , desidgned and implemented at the Univérsity of -

Mictidan under the guidance of Dana Main. ‘fhe HESS ;}osrams

bedgan as 3 series of subroutines that were combirne

*

designed to be an interactive sustemr reéPondins
' ‘ . .

. - . : -
inpPut sbout the querémeptal simulation,

. ’ ¥

The smaller sustem was written a3t the' Universi

b

Louisville and, has® beer . dubbed Mu ité authgrs: At Cromar

and John Thurmonds LESS "(Louisvi2le Exreriment /Simulation

- S

n  the BASIC

- of

landuader was designed for a much smaller ching andrs since . ]

it was = lgtep'devel Pméni to MESS, it inclhﬁes additional .

-

features such as a sihuléfiqn writing/prodgram  that 'Eréétes ) :

., , K

) of .
new simulations in
Ll

HAFS sestems

I

| @ fraction of the timeC‘EQeui;:'ed bu the

el
L]
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T * The software from ¥ student’s perspective - '

- — - -

» MRS . @

rotential of the EXPER SIN inpoqch may be best ..

iilugﬁyﬂted by ‘examinins rossible studeﬁt interactions and

. -

W, : . : '
. exFerimental runs., The mador software difference between

»» MESS and LESS is the was in which the simulated exrerimertsl

.
v it

Tesults are caleculdted. Considers fbr“@xaﬁél%r a  sindle 2
= ., by 2 factorisl- desisn, LESS ‘requires 3 qe?arate rul to .

N ., _+ denerate the data for each cell in the desidns whereas HESS

* —— ~

can- denerate the .data’ for all. cells Hn_the desidn in &

2 .o . -
e .sindle run, Using MESS the 'student can enter different

L l’" - -

.- . levels of each variable at the oné time and 3ll comBinations

will be calculated and outrutted together.

-
.
B

%

] . N LT . . v
- LESS Simulations. In thellLESS suystem the student carr

St S e P

- / " ' . —

easily specify and. run any of the availablé-hodels. Thé -

" . ' - ‘t - . -
- .+ interaction may be ween-is consisting of four comronenisi

the selection of a simulation models the seecification of

. z

each Variable’s value or levels the data outrut and summary

statistics. An examrle of 3 student interaction using the

Fear simulation is given in ?isure i,

Esch model is acessed by responding to the prompt of

the surervisor for examprlers Fear is,seléected from.a numbe r

of alternatives in Fisire 1. ~ With this LESS simulation
. three .catedories  of ineput variébles must be srecified in 3

[

rredetermined order$ number of subJectsy derendent

‘' measuresr and inderendent varizbles. The erogram is uiitgpn
v . : .
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;

to provide Prometing should a -student fordet the corpect -

) . - v

order. The number of subJects to be ryn- is the tirsp inedt

._‘ - ! '
: variavln (or seneral parameter) to be entared. Then since

L -

next.' Far examp1e, in Fisure 1y HEASURE is such g variable}

/

it has three valid levels 1,2,3 uhere 1 generaxes dhls - the

EXPLORE J;;endent measure; 2 ‘denerates only the THRUS+

@'- : .

dePendunt heasurer and 3 5enerate% both EXRLORE' and THRUST
. measures, i Lagtr an inpat variapr tor each 1ndePendent

varigble t

In  the FEAR simulstion ‘there are two ihdepeh&;nt ;ariables;
] FEAF?XHhic ; ig-f .discrete va?%ab{e ugih 5 levels _ and
’ TEs;EéTr W 1cg! is, cnntinpous ;Qrzoble uith 8 ranse‘of o io
100, -

- ——

:‘ ]
) P . . .
. tooe S . - '
- " Al .

RO .
.“nd:txbn thp values?of ‘the 1nput variables

.
\
Fbr }a

. must bh s# cified, In F1 ure 1y onq canditian is run uith

is.subilctSr méqsurzqn both dEPEndknt variables and using

FEAR aut _le eli 2y with TESTDST st 87, ﬁﬁee each inplUt

L' ' T

= . varisble has b!&p srevified the LESS Pradram senerates data

i
forp tro reau&red number of cases and (i¥ the fodel Provides

4

ftor it rgédJcos SOMe SuUMmMary, statistics. The student Jhas

o

now se“roted data under one set of‘input varzéhle values or
/

P
[ v - -

. conditions t6 be specified.. - : .

LN
-

. \- the sirydlotzqf has @ nurn_Per of dependent messuresy 3

-variable -which determznes which, will be outpu;ted is entéred

he m%nipulltig'bgcghe students must be entered,
'

one dgonditiony -the, program will then ask ‘for. further




- 4 Fade 4

usind @ number of commands which form 3 student-orersted

management sustem, Whereas LESS reauests the values of the

varia&les‘ immediatels when the particular model is
srecifiedr MESS asks the student to enter 6 3 command that
might, for examrler run an exrerimentrs stor an exreriment:
or chandge the smount of outrput %edéived at the terminal.,
Thus MHESS» unlgke LESS does not immedistely set uP the first

cqﬁd;fiuh.‘ The intersction thus bedins (once 3 student has

signed on) by the atudent divind a3 command "PVEXPT'y

whereuron ?hq computer reéﬂ@?ts iﬁfurmatinn"analnﬁous to thg;

i s

input variable values of LESS. An edapple of & MESS

interaction is 3?vén in Fidure 2.

The surervisor Frogram has .2 few additional festures to
‘the LESS sipulations. - The first line of infarmstion

. .
reauested by the mrodrem is 8 deneral identification line

which ,u;ll' be printed a; 3 heading on the outrut., The

‘second. reauest is for the number of conditions that will be

defined., This is @ maJor difference from LESS which deals

with only ane .condition at 2 time., HE§S will exrect each‘of

the srecified number of conditions 'to be defined before the

outrut ie printed or calculated’ for each conditiaon., The
. F] "‘ . . . . "

third line .’'defines the exrerimentsl conditions in terms of

variable levels and values., ' ‘

L.
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slternative spellings or abbreviations for each variable

L]

- 'name. Rather thsn being proneted on esch varisble of
srecifuing ‘them in & rarticular seauencer MESS sllows a

.‘eumﬁinat;un uf'dariables at multirle levels to be defined in

[ -

t . )
varishles are given particular values, MESS’s flexibility

8llows a large number of conditions to be defired with

minimal effart. Eyntherr' the wvariablee can exist in 3
number of fTormatsy they c¢an be sepecified by nowinal

catedoriesr bY¥ inteder values {like LESS) » or by

combinations of these twor and by decimal values (for

+

available to enable the selec}iun of derendent measures or

the printing of randomly fluctuating variashles which zre not

being controlled, any variable that 1e not specificallu

mentioned in the definition line(s) will assume & default

value if it has been presrecified in the model.

Ohce the conditions have been defined the MESS rrodraw

"prints the wvalues for each variable under each cnnditign.
!

»

run is recuested (ﬁi9ure 2r séctiun i)y Tou enabke difPerent

-

numbers of subldects to be srecified for each condition (i.e.

to 3llow uneaual cell sizes) MESS sllows 3 series of values

r%ﬂ be entered, Since the conditiorns have been defined snd
have uniaue labe}s associated with them (Ay Br Gy D 1in

Fidure 2y section 1)y MESS will even adlow the student at
)

ERIC -~ - : 7

continuous variables). Some lodgical wvariables are 3also.

L © _ The MESS models cen be constructed to sllow 3 rande of

the one line.‘ For examrler in Fidure 2r (section d)» three: ‘

I{ is only at this rpoint that the number of subdects to be '




~aay

L]

¢

this point to sFecify s repéated'measﬁreé desisn should that

»

be alldwed 1A the model. In Fisure 2 with ‘an  imerintins

| ' .

‘availsble 4nd s cell’ size of 15 is
' " - '
r 3 L]
. entered., The outrput from -the exreriment is then ‘tuyred at

theh'termiﬁalr with- .any sﬁmmaru sfatfstics that mright be
' v . EN ’

model this i not

2
. [l

. Produced by the model. . .

[}
-

The software fifom an instructor’s rerspective

. . ' -
. :

* Perhaps thé‘mgdqr'auestions facing anwone who intends .
to use the LES§ ana ﬂESS sssgems‘aﬁe three!

o . ’ ¢
1+ What nande of modelé are currently available?

”

2+  What can be chanded Wwith ekistinsvmodéls? .

! L - .
st
- ! .

. 3. How easilw can new models be develored?

L}
.

To_answer each of these “‘questions in .turny "it. ig”
. A . E

2
¥ I P

imPortbnt‘,lo recodnize the dif#&rent,sfruétures Of,thp two
gustems, . LESS is @ smaller and much more closelw intedrated

Frogram (Figure 3r The models that' are currentlw

rrogdrammed for LESé cover 3 wide varietw of eswucholodical

aregs and require a number of statistical hethods for the

n
-

analusis of the data Produeed: In their instructor’s manugl
" : ' : * ]

Thurmond ana Croﬁer {1974) discuss @ach model in terms of

its.Potgntial for a8 certasin ture of statistical snalusis?

LI

alternatives include correlationy t*testr:.ﬁNGUﬁr and’

[} 4

Chi~-sauare. ) "1

e
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In the coﬁ&trgétion of LESSy» the impoﬁtaﬂme of eagilye,

. denerated _models has_been_redbsnized by the authors and has”

b ]

been built i1into the |LLESS sustem. In fidure 3y .two

'

. BPPPGBbhESI'tG model develorment are illuststeds 1n gne the | »

author i; required to utite 3 P¥asram (author modg) which is
then chained to . the .main LESS Frnsram at_‘the‘time of _
eﬁgcutinn. {n: the secnhdr 3 séparate‘ Prnéram* ig nn{ ©
readired?  rather a series of' variables are entered into a
reerSSinn'ﬁndel and the weishts and effects are ﬁanipulgted

,/f; achleve the desired simulatinnfperfnrmaﬁéé. This secopd
. . N , +
slternstive has been dubbed the Benersl Model Builder (GME)
. . { . ' : -
snd 18 @ uniaue festure of LESS. !here are constraints such

as the twre of model serecified afd ‘the number .bf variables

L]

o ! b .
‘"-“allpued. Using @his weneral model bullder 1t 1s possible to e

*"accnm@ndate a2 maximum of 20 varisbles. The GHER will allow

I TT N A 16 derendent variables ﬁtﬁﬁ a.tatel of sprrodimately.
-’ . ’

350 terms and effects. The twres of veriables availasble to

t ¥
the Iimulatinﬂ”desisner;in‘LESS sre’ ' .-

-

ooy

I, ‘Parsmeter varisbles which determine the nunber ‘of

derendent variables thet are dencrasted in ane run, Eximelbs.

.
ere number of subJectsr cesesy time Perliaods ete,.

L]

-

-

2, Discroiarvarioblas which can take integer values

orlw #nd senersllv sidnifw levels of & variabler &.4. Sexs

t ' -
i*nales 2«femele., There naw be o, maximum of 25 levels of a

discrete variable. C e

e

e N
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3 /)Continuous variables which may be used in an author

written

&

—~

-~

rrogram directly or may be diﬁcret:zed for use with

the GMB.+
!

1
]

4,

‘more
§

may ° rerresent one  or

! P
Secondary) to be discovered by the

L]
1
I

sfecitic’ varisbles

studénty

or

Lo

which

P

X' varisbles which are unknewn'yariables and which

(i.2.

the

author did noi;include irr the original model. .

-

v

variables

D 'Secqndars

not revegled

imrortant to the model.
. i Fa

I3

b,

varisbles

to

the

which

are the

-

8

recific

student initially but Bre

measurement or observa%ion in the szmulat:on.

v
’ .
L .

/
In LESS the effects of these varizhles are stored ir

rd

¥

‘and

become

execution of model PTQHET NS,

matricies -anp they

calls for & earticular mudel.
» 1 .P
to

the surervisor

-

Fa}ticular Proeram (LESS1),

for GMBR $roduced

LESSZs etes) is

-~ ¥ ! L F
case of suthor-written erodrams:

Model building in MESS. .The MESS -

ey b g S et e M W ik e R S e
v

of

system

series comronents which are linked

.

The -rrecise.

‘versions"

linkadge uron  which of three

derends
emrlosed by the instructor,

of inerut dafa'accessed by the surervisor srogdram.

ueemable\when the

The LESBOIi PI“C).‘JI“E‘!m is
s1mufbt10ns

chained

nature

Derendent variableb which reereeent the results

of

vecltors

student

L
. chained

and_lhe
in the

AN

alsd has a

toudgether for'tge

L1

of * the

of MESS is

The versions differ in the ture




Version 3-F is the. #rodrammers version} it can

check +the inPrut and rrovide Useful ‘disgriostics for model

develorment., This version may also be used to run “student

o

~gimylations.
.) “ = L'
- * +

2.

" Version 3-8B is a student version desidgned tq he

pore efficient .with compPuter time snd wse data which has
L

been transrosed into binary form. -

o

3, Version 3-SC is a8 student “version desjdgned for
.. L]
card~oriented comruter’ installations.

The basic rrincirles of the swstem can be i1llustrated with

_reference to one of these versionsr thus for .the remaining

» - - [
discussion version 3-F will
r hd ’ ] -

. The '‘basic ordanization

S

be used, * ‘5

of the comrorents is illustrated '

irn Figure 4. . The relationshif between comrorents may vary

between ¢

slightly installations . derending wuron °  the
organization of the comfuter’s ;Peratins system. Fotr
examrler ON  an 'IBM' machine +the model subroutine is
link-edited to the main surervisor ard @ny of the reeuired

data denerating subroutires to rroduce  one rFachade.

Each

model is thﬂs a cumplgte unites this can lead Lo zome

’ inefficiency when larde numbers of siﬁulatiuns are stored
) simulataneously &8s each ucit contairns its copw of the

'1 surervisor. Each lirk-edited model simulation acEesses,ltuo
.{\ -

files of data <(i.e. data sets)s The firs£ filer called

Ll . ‘ \.' . .
DATA» contalns the model cuntro} variablesy their ramdes arl

¢ . ot :




-

legsl valuess todethet with model identifiestion liness

Paﬁame;érar and valid commandq. In fact with the 'excdption

of the aldofithm.thst produces the simylated data the paTa
N ' t * -
file contaimns all the variashle dats rém;}ﬁed for 8 student’s to

interaction with 'MESS. The secdnd filer called MINIT (MoSel

?Enitidlizatidn)s contains the seed wvalues of * effects  and.
. : b A - B -

rrobability values that asre used by the models  manirulation

of these valuess which+ is be done “outside the' Fortran

progdgramr chandes the béhav;or.of the model.

r

‘ . ’ . .) . . T .

'y . b \ - " L
< By chandind.the datg in the #file ‘called DATAr the - '
- ', ' . - LY
instructor can do such things ag! L ) a
$ 4
i 1. chande the variables manirulated bhy.the'student
2, chande the names and abbrevistions of a8 variable N

3. change the MESS commands available to. the student

4, chanae the*tupe of stat15t1c5 Printed 8t the end of.
the)senerated dats Tor ‘eachrcondition ;&-
L 1y : '.. ! .

5., chande valid cohbinatifns of va¥ishles . ) '

4. ‘chande the headings outrutted Tor the derendent
measuUTres . -

These chandes reauire little knowledde of the bustem and NG

knowledde ﬂ’#roal‘ammins. ) P

1 1
¥ ’ ~*

The tures of variables svailable to the Programmer in

o -

MESS are not as clearly identified as in the LESS sustem.

while the sustem'is not set us to opgrate_ with 'un&nown's'

‘as LESS it 6doe"s provide the caracitu to ‘have ‘hidden

‘variables which can Be revealed fo a student after some
v . = - L3

- reliminary  examination of' the oridinsl variables. The

[ L]

. . f
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»

variable tyréds pay'be catedorized as’ ‘ ‘

Simulation control

r
earameters), These rerresent thg total number of conditions

’ 1;} variables (ie, LESS

#ach subJgct-may underdo (ur to 16)s the humb

L2

each’ » groury. the ‘number

er of subjects

the total

r

of subdects in

in’
exrerimenty the default number‘of subjects eper drourr and if

* - + . .
costs are to be errinted.

@ -,

- - % .
2{ Inderendent vari;ETes which consist of inteder,

bl

number variables (1.2, .LESS disérete)r floating-roint
number varisbles (i.e. LESS continuous)s nominal vartables

(i.e, names Used for different categories), either ngminal

or inteder variables (interchandeable)r and eithern rominal -5§:,

or floating-doint varisbles, e

-

- . -

»

3. Losgical variables which sre entered Py the' student |

are used to

when. defining each condition: Légﬁcal varisgbles
M r . L 4 A

v .

~signal what dererdent measures are- to be rrinted, ) IF_

multirle derendent measures are. rroduced by the model then 3

student misht be reauired to sepcify only tjose relevant to
G .

his/her studui f o . .

=

*
-
L]

Jﬁ?ﬁere is no MESS counterrart of the GHR

. .
rresent., ~Each model that

is added to the system mpust be

availasble at

-

S

]

iaoarammed in Fortran as &
maiq, sUPEervisor -erodram.

dif‘icult it does reauire 2 knowledde of

the

wat

in

Y

dhtch

subroutine and linkedited to

While this in esgence is

the landuade

the sustem stores infbrmation about

tne
not

and

-

L]
-

I3

S\

. L]

L]

PR

»

¥

L
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simulstions. At the present time work 1s “under ¥ with =

L
rejorked MESE . sustem based uron the sssumption that model

" building should be avsilsble 3s an intesral rart of the

3 [

.sustén, Under this new version of MESS (called SWIP) the

-

‘ instrudtor is sble to interackivelu, define the aldorithm -

3 . 3

which forms the basis for the dsts-senerating modelj #nid

then can seecifu the vi?iab;eslthat forar this model. Under

‘this version of « MESS, the varisbles are‘definéd as either,

+ .

"manipulable (i.e: inderendent)r central (i.e. wuse in

- 1

calculations to produce derendent messtires)s oF observable

(i.e.' dererdent) Qariabigs. .

)

In summarys MESS and LESS provide B.selection of ussble
simulatioh -models. Howevers the addition of new models to

the swstems mav weauire more effort on the rart of the

.- N ' M » » » .
_1n§pructpr when erogramming is required.* In 3 survews of

'* gome current users of EXPER SIMs 17 of the 20 resronding

-

,uséd MESS. Howevers only 3 or 4 had develored simulation

models specific to their reeds. :Thfs also might be exrected

&

from faculty \ resction tp workshoers hHeld 2t Suracuse’

moTe

bniyersitu where faculty indicated thevw would like au

easily sccessable model-builder, . ‘}

-

F]
- i

Programmin® and adartion to an installation

——— i O -y g, s g sk o -

Very few chandes have been required in adarting either

MESS or LESS to different comeputer sustemsﬂf-lﬁ response to

- - :

&8 wuestionnairer 12 of 19 resrpondents claimed‘tnf'have made

-

14 | o
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minor modifications to the swstems to adapt them to their,
instbllation.- With MESS the modifications involved chanding

2 sugtem subroutine that fook the time of day and date from

the sustem clock. With LESS no mador problems seem to have -

been gncountered 2lthoudgh only 3 smalllnumber of resféondents

(3 out of 19) had imelemented the swstem. ° "o
*

-
F

L]
Only 3 sme&ll number of users have been limited to-using

- the MESS system in batch rather than interactive mode. .For

+

these it aprears tq_uork‘satisfactorils: When usind HESF in

. - . {
8 batch mode the student inrut 'is read into the computer as

%

a"card deck in 3n order which follows the noﬁmal %ntéraptfve

* T

cards have .

senueace. At Suracuse University the batch-inpul
vt D 1

bedn replaced with a8 rseudo~interactive sustems writter in

APLs which denerates imades of all the cards neqﬂea (Niglseﬁ

- E

and Hedberd, 1976). . . .

n

-

Summary )

—————— = ) . Y . v # ‘
Both MESS and LESS have been srogrammed to facilitate

studen;‘ interaction, Each swstem _of prodgrams involves 3

supervisor that cgntrols the student’s interaction and 3

‘ééraeg of refated data senerqtins subroutines which are used.

by edth model in the develgrment of the data denerating

aldorithm. New mode}; can be added to these simulation
’ \
sustemsr more easily at sresent ol LESS  with its OGME

"
capabilitw than on‘nESSo Hodels currently aVaiYable.cove€ a

wide spectrum of discirlines. While the. oridinal ﬁhdels

-
1 .
- -
b ' t

15
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- develored out of an underdgraduste PSBCthDQB,COu;SEg models
. ) are now avaiiablpiin the Phugical aciences (e.d. Chemistry -
aqd Phwsics) fnd in the social sciences (e.9. Education'and
Bociolosw). In'fact.the sustemf are highly flexible and
ohly limited by the imésinaiiun of the instructor who seeks
E to develor simulations in his/her‘discieline; The PaqkaSQ

of prodgrams involves' s sypervisor that controls the

4

- student’s interaction snd a3 series of relsted data

*

development of the dats genersting sldorithm.
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.Ease of mqnipu]étion

. . 16~

Table 1 Some comparisons between MESS and LESS.
’ r
Factor MESS LESS
Hardware features. ) .
- Core requirements 150K . 20K
Original language Fortran IV - Basic .
Originally Wﬁp]emenfed on IBM 360/67 Hewlett Packard
) 2000C ©
Access to programs Interactive/ * interactive ’
4 \ batch - ‘.
Pfovides card output Yes. No |

s arn A ————————————— fem ot m e m e ———— e ——————————
.
:

Software for students.
Input variables = .
L]

Input vanjable order,

Unspecified 1ndepen§ent

*
}‘ .

A1l conditions  One condit{on .

. together at a time
Any order Fixed-prompted
' order .

Take default }

Take default 73

13

variables - . values _values o
Know]edg& of comhands . 20 MESS comnands Norie- required °
Allows repeated measures Yés Ve No °
Provides\summany statistics VYes ) ‘ . Yes

Provides costs for each Yes " Yes ~

experiment *

iy N Gt ey O e Myt ke ke O ey ki Wy oy ko o i .-
v’ ‘

Software fm“ﬁinstructors

Manipulation of h1dden
variables’

L]

Model building-

Time model building

Changing model 1n1t1a1~
jzation

Change variable names

I
J
i

. // P ;

L]

Requires change Use codes with
qf DATA file , X variable

Slow ~ . Fast

fo writing By writing ~
Fortran Sub= : Basic program -
! routine _ or use GMB

Weeks “Oays with GMB

Easy Moye difficult
. .

Fasy More dif ficult

Possible dependent variables Up to 6 Up to 10 °
Possible 1ndependent Up to 12 of each Up to 10 bf each
variables . type type - A
Possible total number 50 24
of variables.

18 )
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T FEAR SIMULATION

-~

RUN !
» LESS

WHICH OF THE FOLLCWING MODELS DO YOU WISH TO RUN?
FEAR . A
OBESE
SCHIZ : . o
PARTY
., TP
’ \FEAR

[

‘1

EXPERIMENTAL PSYCHOLOGY
FEAR AND SEX SIMULATION

* DO YOU WANT TO BE PRCMPTED ON VARIABLE ORDERY OR N)?Y .
. PLEASE GIVE VALUE FOR NUMSUBJS 715 . i
. MEASURE =73
o FEAR =72
TESTOST =787 ‘
DO YOU VANT DETAILED OUTPUTSHY . 14 ?i&'-
MOUSE . EXPLORE  THRUST - ) :
1 82 12 '
2 10 0
3 104 34 :
4 60 8
5 YA 20 k .
6 164 Ly
7 106 48 Y +
o8 72 35
9 . 106 9
10 -9 13
11 145 29 "
12° 13 7
13 . 110 .17
1} 138. 46 :
© 15 95 & - . -
EXPLORE MEAN = 9T.4 - 8,D, = 37.4391 £
THRUST MEAN = 21.8667 8,0, = 16,1195

DO YOU WANT THE STANDARD ERROR OF THE MEAN DIFFERENCE (r OR NY7§

DO YOU VANT TO BE.PRCMPTED ON VARIABLE ORDER (Y OR N)? :
: | -
"Figure 1 Student interaction with LESS (Fear simulation).

l : * + - Y

4 l‘._:;‘ }*
1 9 ‘ “‘ o )
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b;‘

$SIGNON CCI0 Tw10
*LAST SIGNON WAS: 09:19.08
USER "“CC10" SIGNEO ON AT 16:58.48 DN 0Oh-23- 73

Ff | . ' .c . ;.‘

SOURCE K2SH:|MPRINT
ON 2A9A: IMPSIM G=2A0A:
EXECUTION BEGINS °

[MPOATBIN S=%MSOURCE*
bu®S INK&+ 7urOATA S=-pRINT

“EXPERIMENTAL SIMULATION SUPERVISOR
RSION 3-$8  JANUARY,' 1973

M ICHI GA

IMPRINTING SIMULATION
0. W. RAJECK), FALL, 1§70
MOOIFIE0 8Y 808 STOUT,/AUGUST. |972~

ENTER SUPERVISOR COMHANO

DEXPT
7

) ) - ! '
ENTER EXPERIMENT TO LINE .
. A. EINSTEIN SECT. 029/ TARG-ARQ EXPT

#

-

{ [
i

™~

106 NO. $43176
16:58.40

-

04-23-73

‘Figure 2 Student interaction with MESS

-

The user signs on, specifying a
machine time of ten seconds. Note
that the computer does not print

out the password card; this is .a
further aid 1n‘keep1ng your password
secret.

The computer prints gut the users
<ard (c) and the imprinting simula-
tion begins. ’ .

These lines give program title and
authors® creditge. - /} .

. ™

Here the progran asks for iﬁé:r&c-
tions. Card (d) is printed, which tells
the program to begin an experiment,

* The'program asks for an identifica-

tion line and card (e) is printed. -

URIVERSITY OF MICHIGAN TERMINAL SYSTEW (NOOEL AR2$3)

- ) 420

. ,



L '(f) ENTER NO. bF EXPERIMENTAL CONDIT10ONS
n i -

A

DEF INE EXPERIMENTAL COHDITION(S]
.1+ TARG=CYL, .HEN ARO=3,5 wAanmat
(9) QEND v
(") b COHDITIOH(S).DEF!HED

REARIRG=SOCIAL

AGE=RANDOH WALK=MATCHED
TEST=1.000 INDUCT=HECH
VARIABLE SETTINGS FOR CONDITION A

’ TARGET=CYL INDER
. ARQUSAL= 3.000

VARIABLE SETTINGS FOR CONDITIOR B
TARGET=HEN
+ AROUSAL= 3.000

VARI&BLE SETTINGS FOR COHDITION c

TARGE T=CYL I NDER
ARQUSAL=5,000
* VARIABLE SETTINGS FOR CORDITION D
TARGE T=HEN .
. AROUSAL= 5.000
% - -

(i) ENTER NO. OF SUBJECTS IN EACH GROUP
+ 15

_THE FOLLOWING VARIABLE SETTINGS ARE CONSTANT
ACROSS ALL CONDITIORS:

This experiment is to have four com~,

ditions, as indicated on card ‘(f).

-

L]

The program asks for experiaental
condition definitions. Cards (8)

and (h) are printed.

The program agrees that four condi-
tions have been defined.

L}

)

The program atates which varia-
bles are to remain constant across
all the four conditions.  Note

that the variables--REARING, INDUCT,
and AGE--have been set to their
default values. .

T - '
Esch condition ia defined. Note
that the variable TARGET alternates
first between CYLINDER.and HEN; then
the variable AROUSAL alternates
between § and 5.

The progr&ms asks for the numbef
of subjects to be run in each
condftion, and then prints card, (1).




Al

+ A, EINSTEIN SECT. 029 TARG-ARO EXPT
16:59.08 "APR 23, 1973
GROUP NUMBER |
CONDITION{S): A !
NUMBER OF SUBJECTS: 15

TESTI  SCORES |
2.00 2.80 0.600 . 1030 - 1030
0.500 0.700 3.70 1.70 2.50
1.10  0.900 1.b0  6.40 5,20
NO. OF SS WITH COMPLETE DATA: 15
VARIABLE: TEST1 L
MEAN: 2.140 —_—
, VARIANCE: 3.031
STD. DEVIATION: 1.741,
A. EINSTEIN SECT. 029 TARG-ARO EXPT
16:59.09 APR 23, 1973
GROUP NUMBER 2 - .
CONDITION(S): B :
NUMBER OF SUBJECTS: 15 ° .
4’ . . ' .
TESTI  SCORES :
430  1.50 3.30  1.50 3.10
0.700 .1.90 4.00 koo  0.200
5.10 0.0 0.600  1.50 2.60

NO. OF SS WITH COMPLETE DATA: 15

VARIASLE:  TESTI1,
MEAN: 2.287
VARIANCE:" 2.613

STD. DEVIATION: 1.616

‘The scoreas are analyzed and the

The experimental gimulation

begins: the first line is the
identification line, then comes )
the tike and date of the experiment.
Group Number 1 is to be run under
copdition A and has 15 ,subjects,

The score for each subject is
printed out.

statistics are printed out.

Ll

The o-utp,ut for conditions B~D -~
follows the same format as the output
for conditidn A. . .

v




*

A. EINSTEIN SECT. 029 TARG-ARO EXPT \
16:59.09 APR 23, 1973,
~~ GROUP NUMBER® 3
CONDITION(S): ¢
NUMBER OF SUBJECTS: 15 -

SCORES
6.90
10.7
6.50

TESTI :
' 7.60
. 1.20
0.900

12.6
L 7.50
1.90

NO. OF SS WITH COMPLETE DATA: 15

VARIABLE: TESTI
MEAN: 6.307 -
VARIANCE: 15.93

STD. DEVIATION: 3.992

kS

&

A. EINSTEIN SECT. 029 TARG-ARO EXPT
. 16:59.09 APR 23, 1973

GROUP NUMBER 4* ;

‘CONDITION(S}: D .

NUMBER OF SUBJECTS: 15 '

TESTI  SCORES

7.20
9.90
8.40

8.40 7
12.7 7
. 0.0 f

A0 v
.50
2.0

NO. OF SS WiITH COMPLETE DATA: 15
}
VARIABLE: TEST!
MEAN: . 6.107
VARIANCE: 19.43
STD. DEVIATION: 4. 408

EX?{“!HENT COMPLETED.-
P :

0.800

.10 °

0.0

8.10
0. 600
7.50 ,

Notification of cémpletion of Ehc
‘experinent. The user knows that
all went well with this run.

o~

L

Lt




~»STOP

-

$SOURCE PREVIOUS
(k) $SIGNOFF
. -

*4%i 0N AT 16:59.48
#4%% OFF AT 16:59.18
xuiv% ELAPSED TIME
A%%% CPU TIME USED.
%% CPU STOR VMI ,
xxik WAIT STOR VM
A%%% CARDS REAO

*ids [ INES PRINTED
x%k% PAGES PRINTED
A%%% DRUM REAOS

Sy

Kign
rwwe

DISK STORAGE

22 AST STGNON WAS:

(i) ENTER SUPERVISOR COMMAND

APPROX. COST OF THIS RUN IS

APPROX. REMAINING BALANCE:

09:19.08

NUMBER OF EXPERIMENTAL RUNS !
NUMBER OF GROUPS SIMULATED 4

04-23-73
04-23-73
483 MiN,
&, 441 SEE,
1.816 PAGE-MiN.
.162 PAGE-HR.
20
227

n
114 g
$.58

15 PAGE-HR.
$h.61

04-23-73

The program asks for another .
¢ simulation supervisor command.

Card (3) is printed and the program

tallies the number of experiments

and groups simulated. :

The user.signs off with
card (k) and MTS.prints ouz the
signoff statistics.

NG
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Builder
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LESSO LESS

LESS2
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Fighre 3 LESS system f1ofchart
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» N R . R ,.
GENERAL FLONCHART_.FOR THE MESS SYSTEM - ,
N L .o
SIMULATION DATA DECK _ . ®
(cOMMANDS, VARIABLE. DEFINITIONS ETC.) 4.
- |MESS .| . MODEL INITIALIZATISN ‘
(COMMAND DECODER, | . (paTa DECK- OPTIGNAL)
INPUT INTERPRETER, | . - . oﬁi '
ERROR DETECTION) ST - .
WODEL SUBROUTINE- | -~ | MESS LIBRARY]
: E .. =% SUBROUTIHES
STUDENT ’ L a5 (RANOM NO.
ISER - GENERATION,
> _ ETC.)
\ FPOUT . ™. §
FLOATING POINT |
T BUTPUT SUBROUTENE
Figure 4 MESS sys::em ~1“1owcha°|r't
. M L
) =
-
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